We present time series photometry in the field of Stock 8 and identified 130 short period variable stars. Twenty eight main-sequence and 23 pre-main-sequence variables are found to be part of cluster Stock 8. The main-sequence variables are classified as slow pulsator of the B type, β Cep and δ Scuti stars. Fourteen main-sequence stars could be new class variables as discussed by Mowlavi et al. (2013) and Lata et al. (2014) . The age and mass of pre-main-sequence variables are found to be 5 Myr and in the mass range of 0.5 to 2.8 M ⊙ , respectively. These pre-main-sequence stars could be T-Tauri variables. We have found 5 and 2 of 23 PMS variables as classical T-Tauri stars and Herbig Ae/Be stars, respectively, whereas 16 PMS stars are classified as weak-line T Tauri stars.
INTRODUCTION
The study of variable stars is vital to understand the physical properties of stars as well as their circumstellar environment. Therefore, we are pursuing studies of variable stars in young star clusters to study the evolution of pre-main-sequence (PMS) stars. Star clusters are unique laboratories to study the stellar evolution as they provide a sample of stars having approximately the same age, distance, initial composition and spanning range in masses. Additionally, light curves of several stars can be produced simultaneously to identify variable stars among them. Stars on the main-sequence (MS) as well as on the PMS may show variability in their light curves. The brightness may vary in few hours or it may take years.
The largest group of PMS stars is the T Tauri stars (TTSs) (Joy 1945) . These TTSs are found along the sneh@aries.res.in Milky Way in star forming regions embedded in gas and dust. The TTSs are slowly contracting to the MS and the location of these stars in the H-R diagram is just above the MS. PMS stars are classified as classical TTauri stars (CTTSs), weak-line T-Tauri stars (WTTSs) (Menard & Bertout 1999) and Herbig Ae/Be (HAeBe) stars. CTTSs are stars with evidence of an accretion disc, whereas WTTSs have little or no accretion disc. HAeBe stars have relatively higher-mass ( 3 M ⊙ ) in comparison to TTSs. Most WTTSs have simple periodic variations, whereas the brightness variations in CTTSs can be complex and irregular (Herbst et al. 1994) . Bouvier et al. (1997) , Grankin et al. (2007 Grankin et al. ( , 2008 and Percy et al. (2010) studied variability in PMS stars. Recently, Lata et al. (2012 Lata et al. ( , 2014 presented light curves of several PMS stars.
Stock 8 (l=173.371 deg, b=-0.183 deg) is an extremely young stellar open cluster which is located within the HII region IC 417 (Sh2-234) in the Auriga constellation. It contains many OB stars. A detailed study of this cluster to understand the star formation history, PMS population and the initial mass function (IMF) was presented by Jose et al. (2008) . They have determined its fundamental properties such as reddening, distance, age and IMF. The reddening E(B − V ) towards the cluster was found to vary between 0.40 to 0.60 mag. The cluster is located at a distance of 2.05 kpc and the radial extent of the cluster is found to be ∼6 arcmin (∼3.6 pc). They also identified Hα emission and near-infrared (NIR) excess young stellar objects (YSOs) using Hα slitless spectroscopy and Two Micron All Sky Survey (2MASS) NIR data, respectively. It is found that the majority of the PMS stars have ages less than 5 Myr, whereas massive stars in the cluster region have an average age of ≤ 2 Myr. Jose et al. (2017) presented deep V I optical photometry along with JHK and 3.6 and 4.5 µm photometry from UKIDSS and Spitzer-IRAC and studied the stellar content and star formation processes in the young cluster Stock 8. The age of the cluster was estimated as 3 Myr with an age spread of ∼0.25 Myr. The fraction of YSOs surrounded by disks is found as ∼35%. Jose et al. (2017) also identified several Class I and Class II YSOs within the Stock 8 region on the basis of color excess in the J, H, K, 3.6, and 4.5 µm bands.
Stock 8, being an extremely young cluster, is an interesting object which contains a number of PMS, O/B type as well as other MS stars. Since the population of variable stars in the region of Stock 8 has not been studied till now, we have carried out time series photometry of the region containing Stock 8 to search for the variable stars. The time series observations of Stock 8 have been taken on 18 nights to find short period variables within the cluster. The observations, procedure of data reduction, identification of variables and determination of period are presented in Section 2. Section 3 deals with the association of variable stars detected in the present work with the cluster Stock 8 on the basis of two colour diagram (TCD) and colour-magnitude diagram (CMD). The estimation of the mass and age of YSOs is described in Section 4. In Section 5, we study the spectral energy distribution of identified YSOs. Identified variables are characterized in Section 6. In section 7, the effect of NIR excess on the rotation period was studied. Section 8 summarizes results obtained in the present study. Thai National Observatory (TNO) located on one of the ridges (2457 m) of Doi Inthanon, the highest peak in Thailand. The telescope is equipped with ULTRASPEC which has a 1024×1024 pixel 2 frame-transfer, electronmultiplying CCD and that together with re-imaging optics provides photometry over a field of 7.7×7.7 arcmin 2 at frame rates of up to ∼200 Hz in window mode (for details see Dhillon et al. 2014; Richichi et al. 2014 ). The observations were taken in g ′ band on 7 nights during 2015 January 12 to 2016 March 10.
The 0.5 m telescope at TNO was also used for observations of field containing Stock 8. An Andor Tech 2048×2048 pixels CCD camera attached to the 0.5 m Schmidt-Cassegrain Telescope of TNO was used. The plate scale was about 0.684 arcsec/pixel. The resulting field of view of each image was ∼ 23.9×23.9 arcmin 2 . The observations of Stock 8 were taken in V band from 15 November 2015 to 09 December 2015.
V band photometric imaging of Stock 8 was obtained using the ARIES 1.04 m telescope with a 2k×2k CCD. The plate scale of 0.37 arcsec/pixel provides a field of view about 13arcmin × 13arcmin. In order to improve the signal-to-noise ratio (S/N), a 2×2 binning mode was used.
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1 . The pre-processing of images includes bias subtraction, flat fielding and cosmic ray removal. We have used DAOPHOT package (Stetson 1987) to determine the instrumental magnitude of the stars. PSF photometry has been carried out to get the instrumental magnitudes of the sources and it is mainly used for crowded regions to get better results. Details of the procedure can be found in our earlier papers (Lata et al. 2011 (Lata et al. , 2012 . In order to find the translation, rotation and scaling solutions between different photometry files, we have used DAOMATCH (Stetson 1992) . DAOMASTER (Stetson 1992 ) was used to match the point sources. DAOMASTER uses the output file of DAOMATCH with transformations and a list of photometry files. It refines the transformations using all matched stars and derives robust photometric offsets between frames. We have used DAOMASTER to remove the effects of frameto-frame flux variation due to airmass and exposure time. This task applies an additive constant in order to make the mean flux level for each frame equal to the reference frame. The corrected magnitudes of each frame were listed in a .cor file. We have .cor files for V and g The standard photometric error of mean magnitude in g ′ band is found to be much smaller than that of V band as shown in Fig.  2 . This could be due to large number of observations in g ′ band compared to those in V band.
Archival data
The U BV I data of Stock 8 have been taken from Jose et al. (2008 Jose et al. ( , 2017 , whereas the NIR data have been taken from the 2MASS Point Source Catalogues (PSC; Cutri et al. 2003) . The 2MASS counterparts of the variables were searched using a match value of 3 arcsec. The 2MASS magnitudes and colours were transformed to the Caltech (CIT) photometric system using the relations given on the 2MASS web site 2 . We have also used NASA's Wide-field Infrared Survey Explorer (WISE) data (Cutri et al. 2012 ) taken at wavelengths 3.4, 4.6, 12.0, and 22.0 µm.
Transformation, identification of variable and determination of period
The corrected v instrumental magnitudes of variables were converted into standard ones by obtaining trans- formation equation using the photometric data for the region by Jose et al. (2008) . The following transformation equation was used to convert present v magnitudes into standards ones.
(1) Jose et al. (2008 Jose et al. ( , 2017 and 2MASS point source catalogue (Cutri et al. 2003) , respectively. Column 15 infers classification (c1) of stars as per Jose et al. (2017) , while column 16 shows present classification (c2) of variables. where V and v are standard and instrumental magnitude, respectively. The g ′ band instrumental magnitude was converted into V band standard magnitude using the following transformation equation
We could not use colour term in the transformation equations as time series photometry for two colours was not available. However, to check the effect of colour term on transformation, we used average v magnitude from present time series observations and converted to standard magnitude using the following equation
where V and (V − I) colours are taken from Jose et al. (2008) . We have found that the effect of colour term in one magnitude bin is negligible. Since in the present study the amplitude is less than one magnitude, it will have no effect on light curves of variable stars.
The light curves of all the cross matched stars by the DAOMASTER were generated by plotting standard V magnitudes of stars against Julian date (JD). We visually checked the light curves of all the 1721 stars. A star has been selected as variable star if it showed brightness variation of at least ∼0.01 mag. The present study did not use RMS dispersion criterion as this criterion may not able to detect small amplitude periodic variables. Hence, the probable variables were identified visually by inspecting their light curves. The visual inspection yields 130 variable candidates in the field of Stock 8. The sample light curves of a few variables are shown in Fig. 3 . The sample of data for variables is given in Table 2 . The complete table is available in electronic form. The variable candidates identified in the present work are marked in Fig. 1 . The variability of variable stars was also checked using the Chi square test (Sesar et al. 2007 ). Out of 130 variables discovered, 112 have probability ≥ 90%. Visual inspection of the remaining variables reveals a significant variability, hence we also considered them suspected variables. The identification number, coordinates and optical as well as photometric data in NIR of the identified variables are listed in Table 3. To convert CCD pixel coordinates of the identified variables to their celestial coordinates (RA and DEC) for J2000 we have used the CCMAP and CCTRAN tasks available in IRAF.
The Lomb-Scargle periodogram (Lomb 1976; Scargle 1982) has been used to determine the probable periods of variable stars. This periodogram gives better results even when data are taken at irregular intervals. The periods were further confirmed using the NASA exoplanet archive periodogram service. The phased light curves were visually inspected, and we have considered the period which shows the best phased light curve. We have listed the most probable periods of the stars with their amplitudes in Table 3 . The folding of light curves for variable stars are done with their estimated periods. The phased light curves will be further discussed in Section 6. 39 of the 130 variables identified in the present work are found to be common with those reported by Jose et al. (2008) and (2017), respectively. All the 39 variables (Jose et al. 2017 ) are included in the data by Jose et al. (2008) . The individual membership of these 90 stars was not discussed by Jose et al. (2008) . either field stars or Class III and Class II sources with small NIR excesses. The sources lying in the 'T' region can be considered mostly as CTTSs (Class II objects). Fig. 6 shows the V /(V − I) CMD for 90 variables as (V − I) colour for remaining 40 variables was not available. We have plotted a theoretical isochrone of 4 Myr for Z=0.02 (Girardi et al. 2002) with continuous curve in Fig 6. Fig. 6 also plots the PMS isochrones and evolutionary tracks for various ages and various masses (Siess et al. 2000) , respectively. The distance (2.05 kpc) and minimum reddening E(V − I) min = 0.5 mag have been used to correct all the isochrones and evolutionary tracks. The E(V − I) min has been estimated using the relations E(V − I)/E(B − V ) = 1.25 mag and E(B − V ) = 0.40 mag.
Based on the above mentioned TCDs and CMD, we have established membership of 51 stars (28 MS and 23 PMS stars). Of the remaining 79 stars, 29 variables remained unclassified due to unavailability of their photometric and NIR data. Fifty stars may belong to the field star population. Twenty one out of these 50 stars are found to be distributed below the 10 Myr isochrone around (V − I) ∼ 1.2 mag and V ∼ 15.6 to 17.0 mag. This population may belong to the blue plume (BP) of Norma-Cygnus arm as discussed by Jose et al. (2008) . U − B colour is available for 9 of these 50 variables. The location of these 9 variables in U − B/B − V diagram (Fig. 7) indicates that these stars have E(B − V ) in the range of 0.7-0.9 mag, comparable to the BP Population of Norma-Cygnus arm (see e.g. Pandey et al. 2006 and Jose et al. 2008) . Hence, we consider these 9 variable stars as of the BP population. The classification of variables detected in the present work is given in the last column of Table 3 .
AGE AND MASS ESTIMATION
The ages and masses of PMS stars have been estimated by comparing present observations with the theoretical models to study the evolution of amplitude and period of PMS stars. For this, we have used V /V − I CMD and PMS isochrones by Siess et al. (2000) . The PMS isochrones of Siess et al. (2000) in the age range of 0.1 to 10 Myr with an interval of 0.1 Myr have been used. We then interpolated these isochrones to make more continuous curves. These theoretical isochrones of Siess et al. (2000) corrected for the distance (2.05 kpc) and reddening (E(V −I) min = 0.5) have been compared with the location of PMS stars in the V /V − I CMD. Finally, we determine the age and mass of the PMS star corresponding to the closest isochrone on the CMD. Thus, the estimated age and mass may be affected by random errors in observations, errors in transformation to the standard system and systematic errors because of using different theoretical evolutionary tracks. We presume that the systematic errors do not have any effect on the mass and age estimates obtained in the present work as we are using the model by Siess et al. (2000) for all the PMS stars. Assuming normal error distribution and using the Monte Carlo simulations (see e.g., Chauhan et al. 2009 ) the random errors were propagated to the observed estimates of V /(V − I) and E(V − I) to estimate the random errors in the determination of mass and age. Another source of error may be the presence of binaries. A star will become brighter in the presence of binary which, consequently, will yield a younger age. For equal mass binary, the expected error in the estimation of age of PMS stars is ∼50 to 60%. Since we do not know the fraction of binaries in the Stock 8 cluster, it is difficult to determine the effect of binaries on the estimation of mean age. However, the study of Duquennoy & Mayor (1991) of multiplicity among solar type stars in the solar neighbourhood suggests that the distribution of mass ratio (M1/M2) shows a peak around ∼ 0.23. If the binaries in Stock 8 cluster have a similar mass distribution, the effect of binaries on age estimates may not be significant. The age and mass estimates of the YSOs are in the range of 0.2 to 5.8 Myr and ∼0.5 to ∼2.75 M ⊙ , respectively, which are comparable with the ages and masses of TTSs. The age spread of YSOs in the Stock 8 region indicates a non-coeval star formation in the region. The estimated ages and masses along with their errors are given in Table 4 .
SPECTRAL ENERGY DISTRIBUTION
The spectral energy distribution (SED) of YSOs is a useful tool to characterize the circumstellar disk properties of YSOs. To construct the SEDs of YSOs we have used Robitaille et al. (2006 Robitaille et al. ( , 2007 models for radiative transfer and multiwavelength i.e., optical (BV I), NIR (JHK) and WISE (3.4, 4.6, 12.0, and 22.0 µm) data. The 22 µm data have been used as upper limit because of its large beam (∼22 arcsec) and crowding of the region. To fit the SED models we have taken distance to the cluster as 2.05 ± 0.10 kpc and also used a maximum value of extinction (A V ) which was determined by tracing back the current location of the YSOs on J/(J − H) diagram to the intrinsic locus of dwarf along the reddening vector (Samal et al. 2010) . The minimum value of foreground extinction in the direction of Stock 8 is taken as 1.2 mag.
We have fitted SEDs for 11 identified YSOs. The WISE data for stars with IDs V19, V26, V37, V45, V84, V85, V90, V91, V110, V113, and V128 were not available. The SEDs of two sources V96 and V99 are shown in Fig. 8 as an example. As expected, the SED models show a high degree of degeneracy in the absence of mid/far infrared and millimeter data, however, the SEDs of 4 identified CTTSs (V106, V99, V125 and V61) and 2 probable HAeBe sources indicate the presence of NIR/MIR-excess emission, possibly due to circumstellar disk. It is not possible to characterize all the SED parameters from the model due to limited data points. However, the SED models fit the observed data fairly well in the wavelength range from 0.4 µm to 12 µm, and we expect that the age and mass estimations of the YSOs should be constrained well enough. Table 4 lists the age and mass estimated from the SED analysis. These parameters have been obtained using the criterion χ 2 -χ 2 min ≤ 2N data weighted by e (−χ 2 /2) of each model as done in Samal et al. (2012) , where χ 2 min is the goodnessof-fit parameter for the best-fit model and N data is the number of input observational data points. Table 4 indicates that age and mass estimations using the SED models are higher by ∼2 times in comparison to the es- timates based on the V /(V −I) CMD. Since photometry in optical bands in comparison to NIR bands has better accuracy and variables studied in the present study have relatively lower extinction, the age and mass estimated from V /(V − I) CMD seem to be reliable. Table  4 also indicates that the mass and age estimates using V /(V − I) CMD have lesser uncertainties in comparison to those obtained from the SED fitting.
NATURE OF VARIABLE STARS
Figs. 9, 10, 11 and 12 display phased light curves of variable stars identified as the MS stars, PMS population of cluster, field population and unclassified, and probable BP population of Norma-Cygnus arm, respectively, where the average magnitude in 0.01 phase bin is represented by filled circles and error bars represent standard deviation of mean magnitude in particular bin.
MS Variables
In order to characterize the MS variables associated with the cluster region, we have plotted them in H-R diagram (Fig. 13 ). Fig. 13 shows the log(L/L ⊙ )/ logT eff diagram (H-R diagram) for the MS variables. In Fig. 13 , we could not plot 4 MS variables V29, V92, V102 and V129 due to unavailability of their U − B colours. The luminosity and temperature of a star is determined as follows. First of all, we have determined the intrinsic (B − V ) colours with the help of the Q- method (Gutierrez-Moreno 1975) . The absolute magnitude, M V was obtained assuming distance modulus of the Stock 8 as 12.8 mag. To convert M V into luminosity (log L/L ⊙ ) it is necessary to know the bolometric correction (BC). The BC is determined from the effective temperature as it is a function of temperature. The effective temperature T eff was determined using the relation between T eff and intrinsic (B − V ) colour by Torres (2010) . The BC has been calculated using T eff with the help of Torres (2010) relation. After that luminosity of the stars was determined from a relation log(L/L ⊙ ) = 0.4(M bol − M bol⊙ ), where M bol = M V + BC, and M bol and M bol⊙ are bolometric magnitudes for the star and Sun, respectively. In the case of Sun, the bolometric magnitude M bol⊙ was considered as 4.73 mag (Torres 2010) . Thus, the deter- mined parameters such as T eff , BC, M bol and log L/L ⊙ for MS stars are given in Table 5 . Fig. 13 also shows the theoretical slowly pulsating B (SPB) instability strip (continuous curve), location of β Cep stars (dashed curve) and empirical δ Scuti instability strip (dotted curve) taken from Balona et al. (2011; references therein) . Twenty eight variables are found to be MS type stars associated with the cluster. The pe- In the H-R diagram (cf. Fig. 13 ), the location of MS variable stars indicates that 7 stars (V38, V42, V56, V68, V94, V109 and V116) could be SPB stars, whereas star V130 could be a β Cep variable. Two stars V66 and V76 are found to lie in the δ Scuti region and these could Figure 12 . The V band phased light curves of variable stars associated to the BP population. be δ Scuti variables. Fourteen stars V23, V55, V59, V64, V79, V80, V81, V93, V103, V105, V107, V114, V120, and V121 are located in the gap present between SPB and δ Scuti instability region. In the case of the open cluster NGC 3766, Mowlavi et al. (2013) have found a large population of new variable stars between SPB stars and the δ Scuti stars, the region where no pulsations were expected on the basis of theoretical models. The findings of Mowlavi et al. (2013) were further supported by Lata et al. (2014) in the case of young cluster NGC 1893. Mowlavi et al. (2013) have reported periods of these variable stars in the range of 0.1 to 0.7 d, with amplitudes between 1.0 to 4.0 mmag, whereas Lata et al. (2014) found the periods of a new class of variables ranging from 0.17 to 0.58 d with an amplitude of variation in the range 0.007 to 0.019 mag. Periods and amplitudes of these new class variables identified in the present work have range of 0.064 to 0.364 d and ∼0.01 to ∼0.04 mag, respectively.
The origin of variability of these stars could be pulsation. One of the probable causes of pulsation in these stars could be rapid rotation which alters the internal conditions of a star enough to sustain stellar pulsations. Another cause for the brightness variation in these stars might be the presence of spots on the surface of such rotating stars and that these spots would induce light variations as the star rotates. But hot stars are not expected to be active, and no theory can currently explains how spots could be produced on the surface of such stars. Balona et al. (2011) analyzed light curves of 48 B-type stars observed by Kepler and did not find any star lying between the red end of the SPB stars and the blue end of δ Scuti type stars.
PMS variables
In the present work, we classify 23 stars as probable PMS stars (cf. Table 3 ). The identified PMS variables have ages and masses in the range of 0.2 -5.8 Myr and 0.5 -2.75 M ⊙ respectively, which are comparable to those of TTSs. The majority of these stars are located in 'F' region of (J − H)/(H − K) TCD. As discussed in Section 3, the 'F' region may contain some Class II sources which have small NIR excess. In fact, figure 3a by Pandey et al. (2014) The present sample of TTSs manifests that CTTSs have amplitude in the range of 0.039 -0.288 mag, whereas the amplitude of majority of WTTSs varies from 0.013 to 0.242 mag. This indicates that the brightness of CTTSs varies with larger amplitude in comparison to WTTSs. This result is in agreement with the previous studies (Grankin et al. 2007 (Grankin et al. , 2008 Lata et al. 2011 Lata et al. , 2012 Lata et al. and 2016 . As discussed, e.g., by Carpenter, Hillenbrand & Skrutskie (2001) the larger amplitude in the case of CTTSs could be due to the presence of hot spots on the stellar surface produced by an accretion mechanism. Hot spots cover a small fraction of the stellar surface but with a higher temperature causing larger amplitude of brightness variations. The smaller amplitude in WTTSs suggests dissipation of their circumstellar discs or these stars might have cool spots on their surface which are produced due to convection and differential rotation of star and magnetic field. The results obtained in the present study are in agreement with work reported by Grankin et al. (2007 Grankin et al. ( , 2008 . These results also match with that of Lata et al. (2011 Lata et al. ( , 2012 Lata et al. ( and 2016 .
6.3. Field, Blue Plume Population in Norma-Cygnus arm and non classified stars
In the present sample, 58 variables are found to be field and unclassified population lying towards the direction of Stock 8. These variables have periods ranging from 0.051 d to 0.549 d. The period and amplitude of star V31 which belongs to unclassified stars are 0.113 d and 0.042 mag, respectively. The light curve of V31 is found to be similar to that of δ Scuti type variables. The probable BP variables namely stars V5, V16, V21, V24, V39, V40, V41, V44, V47, V52, V53, V54, V62, V63, V65, V67, V71, V72, V108, V112, and V124 have period and amplitude in the range of 0.093 d to 0.378 d and 0.011 to 0.123 mag, respectively. The characteristics of these stars as well as their light curves indicate that they could be β Cep or SPB stars.
ROTATION AND ∆(H − K)
In the case of PMS stars, it is suggested that the magnetic star-disk interaction could drive the angular momentum of the star (Königl 1991) . The loss of angular momentum due to accretion-related processes suggests that accreting stars should be slower rotators than nonaccreting ones. A few studies have hinted to a correlation between the rotation rate and the NIR/IR excess of PMS objects (Edwards et al. 1993 , Lamm et al. 2005 , Rebull et al. 2006 , Lata et al. 2016 ). However, Stassun et al. (1999) in the case of Orion Nebula Cluster (ONC) and Cieza & Baliber (2006) in the case of IC 348 did not find any correlation between accretion and rotation.
The conflicting results, whether a correlation exists between rotation and accretion process in PMS or not, may be due to several causes e.g. mass of PMS stars; statistical robustness of the data etc. could be some of the reasons. Cieza & Baliber (2007) have shown that if effect of mass is removed, a clear trend in the disk fraction with period can be observed in NGC 2264 and Orion nebula clusters. Venuti et al. (2015 Venuti et al. ( , 2016 have found that the connection between rotational properties and accretion traced via UV excess measurements is consistent with earlier findings (based on IR excess measurements) in the sense that fast rotators are typically devoid of dusty disks.
The data in the present work are very small, however, a plot between NIR excess index, ∆(H − K) and period in Fig. 14 indicates no correlation between ∆(H − K) and period for short period variables. Where ∆(H − K) is the horizontal displacement of the YSO location from the left reddening vector of 'F' region in the (J − H)/(H − K) TCD (Fig. 5) . It is worthwhile to mention here that the plot between UV excess and rotation period by Venuti et al. (2016, see figure 11 ) does not show any correlation between UV excess and period for PMS stars having period 1 day, which is consistent with the present results.
SUMMARY
In the current study, we have presented time series photometry of 130 variables in the field of young open cluster Stock 8. We identified 51, 50 and 29 stars as members of the cluster, non members and unclassified, respectively. Member stars are categorized as 28 MS and 23 PMS stars. Twenty one of 50 variables identified as field star population could belong to BP population. Of 28 MS variables, 1, 2, 7 and 14 stars are classified as β Cep, δ Scuti, SPB, and new class variables, respectively. Since the variability behaviour for 14 new class variables is not easily explained, additional photometric monitoring of these objects is desirable. Four MS variables remain uncharacterized in the present work. Five and 2 of 23 PMS variables are found to be CTTSs and HAeBe stars, respectively, whereas 16 PMS stars are found to be WTTSs. For the majority of these PMS variables, the ages are found to be 5 Myr while masses are in the range from 0.50 to 2.8 M ⊙ . Based on its light curve shape, period and amplitude, star V31 could be classified as a δ Scuti variable. No correlation between ∆(H − K) and rotation period is found for short period PMS variables.
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